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This  paper  explores  methods  of  applying  resilience  theory  to  a  case  study  of  natural  resource 
management and the cultural landscape of upland and alpine pasture in northern Italy. We identify 
that  the  close  interaction  between  alpine  pastures and  its  managers  offers  a  strong  fit  with  the 
concept of a social-ecological system that maintains the cultural landscape. We first considered a 
descriptive  approach  looking  historically  at  socio-economic  development  in  the  study  area. We 
explored whether this  can be  related to resilience phenomena such as  regime shifts, thresholds 
and/or  regime  stability  through  adaptive  processes.  However,  we  found  it  difficult  at  this 
overarching level to conceptually combine natural and social capital of alpine pastures and their 
managers  in  any  quantitative  way. We  also  interpreted  our  data  through  considering  economic, 
social and ecological information as acting within separate but interacting domains. This led us to 
construct conceptual models of adaptive cycles to describe the alpine mountain grassland ecosystem 
of our study site  and to conclude that a panarchy model can offer a powerful metaphor for its 
ecological  dynamics.  This  has  practical  implications  both  for  the  management  of  Natura  2000 
interest and the maintenance of the cultural landscape in which this Alpine interest occurs. We 
suggest that Resilience theory through its dynamic approach of interacting scales of adaptive cycles 
offers useful insights into the resource management (of valued cultural and natural attributes) but 
that care is needed in distinguishing between descriptive metaphor and predictive model or "real" 
system.  
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1. Introduction 
 
This paper describes a study that formed part of a wider research project on local development in 
Alpine mountain areas. It takes as its focus on the “malga grassland system” which provides a 
valued cultural landscape and is involved in the maintenance of grasslands of nature conservation 
interest notified by European Habitats Directive (92/43/EEC). The traditional malga (literally alpine 
summer  pasture  with  alpine  summer  house)  system  involves  a  complex  system  of  dairy  cattle 
regulation in which although the grazing can be open to all local inhabitants,  cattle would be 
individually owned and grazing would be managed on behalf of the community. The traditional 
rules identified and defined the roles of a cheesemaker and cattle herders. Grazing arrangements 
were  agreed  each  year  by  the  relevant  parishes.  Expenses,  dairy  products  (or  its  profits)  were 
allocated  to  the  whole  parish. This  system,  mainly based  on  collective  property  of  pastures,  is 
characteristic  of  the  Italian  speaking  areas  of  the  Alps  and  differs  in  social  organisation  and 
governance  from  other Alpine  areas,  with  usually  private  ownership  and  a  different  hereditary 
mechanism. However, as we describe later, much of this system has recently broken down and there 
are fewer herders and cheesemakers, some of whom manage several malga.  
Many The Resilience Alliance case-studies involve an historical survey in which information is 
examined  for  signs  of  landscape  sensitivity  to  external  shocks,  identification  of  regime  shifts, 
surprising outcomes that might indicate deviation from command and control systems, time lags 
and most of all, adaptation and self-maintenance of systems that often interact at different scales.           
Although the Resilience Alliance considers that such a system  “invariably includes some version of 
the four phase adaptive cycle as described in Gunderson and Holling” (The Resilience Alliance, 
2011); we do not consider that this is necessarily universal and we wished to explore the practical 
applications  of  resilience  theory  in  respect  to  a  system  of  grazing  management.  We  felt  that 
Resilience theory might provide a conceptual framework in which we could address both socio-
economic and ecological issues and we wished to examine a range of possibilities to construct 
conceptual models that might have practical application in management. We agree, however, with 
Plieninger (2011) that "few empirical studies have analysed landscape problems through a resilience 
lens"  and  this  led  us  consider  a  wide  range  of  methodologies  to  frame  our  studies  which  are 
reported on here and in another paper. (Soane et al., submitted) 
In detail our objectives for this paper are  to explore the following research questions: 
 
1.  Does Resilience theory, (The Resilience Alliance, 2011), and in particular the adaptive cycle 
and panarchy model serve to explain the dynamics  within a malga system as part of cultural 
landscapes?  
2.  What are the advantages and limitations of applying particular concepts of resilience 
including panarchy models to Malga management including its new nature conservation 
objectives? 
 
In order to answer these questions we first considered information that we had previously generated 
in a series of workshops in which we asked the opinions of scientists and stakeholders in land 
management about practical applications of resilience. From this we obtained general ideas and 
interpreted these in the context of a literature review (Soane et al., submitted) to identify issues and 
difficulties to be addressed within the particular context of our case study of malga grassland. Our 
earlier paper had a particular focus on how the concepts of adaptive cycles and panarchy could aid 
the  understanding  of  ecological  dynamics  and  its  relationship  of  this  to  nature  conservation 
evaluations. This paper  further develops this understanding but additionally explores a resilience 
understanding of socio-economic/social-anthropological issues specifically to demonstrate whether 
Resilience  theory  across  both  social  and  ecological  domains  can  provide  insights  that  will  be 
helpful for the management of Malga grassland.  
For  our  case  study,  our  approach  has  been  a  combination  of  gathering  of  empirical  field  data, 
literature research and a limited amount of ecological survey. Our analysis across different domains  
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firstly sought to identify what might be the constituent parameters of a social-ecological system, in 
which the socio-economic terms relate to historical development, governance and management and 
the ecological terms concern the dynamics of different vegetation types.  
Since different disciplines provide different conceptualisations of social and ecological systems and 
these  are  operating  at  different  overlapping  geographic  scales,  this  provides  real  difficulties  in 
identification of relevant parameters and their context. Although, recent studies such as Ostrom 
(2009)  can  provide  a  common  vocabulary  that  addresses  both  our  social  and  our  ecological 
understandings at  a range of scales, we have found it difficult to identify  and quantify  system 
parameters  or  variables.  Rather,  we  have  identified  some  possible  linkages  between  the  two 
dimensions in the analysis of the ecological implications derived from precise social and economic 
settings. Further, identification of ecosystem services beneficiaries can help distinguish different 
geographic and temporal scales operating on the providing ecosystem (Tuvendal, 2011).  
In contrast to our gathering and analysis of social data by stakeholder interviews our analysis of 
ecological  information  has  been  purely  conceptual.  We  verified  the  occurrence  of  particular 
vegetation types described for our case study area (Lasen, 2006)  and listed in the annexes of the  
European  Habitats  Directive  (Council  of  Europe,  2007,  also  referred  to  as  Natura  2000).  We 
recorded the species composition in some stands to check for likely cyclic behaviour but we base 
our  conclusions  mainly  from  consideration  on  the  known  ecological  dynamics  of  component 
species and vegetation types. The information that we formulate as a conceptual model is presented 
in terms of parameters that can be collected in the field and hence is capable of verification or 
amendment. 
We  use  this  (panarchy)  model  to  further  develop  our  ideas  concerning  the  use  of  nature 
conservation evaluation criteria as a proxy for natural capital.  By applying a four phase adaptive 
cycle we are offering a novel methodology that offers a new dynamic panarchy inspired perspective 
on setting nature conservation objectives for Natura 2000 habitats within the cultural landscape of 
malga  and  other  Alpine  grasslands.  Additionally  we  explore  the  possibilities  of  considering 
parameters in other domains and although we could not offer a similarly constructed model for 
adaptive cycle behaviour of social capital, we consider recognition of governance, management and 
ecological dynamics as interacting social-ecological systems are an essential management insight. 
The paper is divided in sections showing our identification of possible resilience frameworks from 
Resilience  Workshops  involving  landscape  experts  and  stakeholders,  identification  of  social-
ecological system from history of relevant variables, identification of social-ecological system and 
possible  adaptive  cycles  from  field  survey.  In  conclusion,  we  present  a  panarchy  inspired 




2.  Development of adaptive cycle metaphors in Ledro Valley case study area 
 
 
2.1 The study area 
 
Our case study has its focus on the Ledro Valley in the Italian Alps, as an area providing Natura 
2000 interest and whose development has been strongly linked to its land management history. The 
management  of  malga  grasslands  developed  in  response  to  socio-economic  conditions  and 
management itself is changing in response to social and economic drivers. 
The study area has a dimension of about 160 km2 lies between 65 mt. and 2250 mt. with a forest 
line around 1900 – 2100 mt. Mount Tremalzo (1974 mt.) is of particular nature conservation interest 
with  extensive  woodlands,  managed  communal  pastures  and  hay  meadows  with  the  ecological 
potential to become woodland, pastures above the existing forest edge and a mountain flora with 
several endemics.  
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In addition to consideration of ecological information, we have chosen grasslands to illustrate our 
investigations because pastoral systems allow study of the interaction between social and ecological 
systems. The Ledro Valley area has also offered us an overview allowing interpretation of social 
and institutional structures over time. 
 
 





  2.2 Developing a conceptual framework 
 
We developed a conceptual framework for resilience application in our case study starting from the 
insights resulted on three separate but thematically related workshops. The three workshops (hosted 
by  University  of  Cumbria  June  2008;  15th  International  Symposium  on  Society  and  Resource 
Management, Vienna, July 2009; Fondazione Edmund Mach, San Michele all’ Adige (Italy), July 
2009)  involved over one hundred stakeholders in rural areas including fifty worldwide specialists. 
These workshops were all convened by the authors to explore resilience concepts as elaborated by 
the Resilience Alliance; the participants were self-selecting and included a range of backgrounds 
from no previous knowledge of resilience theory to academic expert.  
The conclusions from the three events were particularly interesting to highlight general practical 
implications of a social-ecological system-oriented description of our case study. The results of our 
discussions  at  all  three  workshops  were  classified  as  illustrating  seven  key  themes  (Table  1), 
identifying possible insights applicable to the malga grassland management system. 
The results of workshops oriented our interpretation of what factors to bear in mind in attempting to 
construct a resilience theory framework to our case study. Additionally, our perception from the 
workshops was that the participants experienced difficulty in identifying and quantifying of axes of 
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Table 1 – Principal evidence from the workshops 
 
Theme  Practical implications  Malga grasslands relevance 
Cultural landscape 
interpretation as a Social 
Ecological System (SES) 
Important to recognise the link 
between management of 
landscape and the culture that 
produces the system 
Malga system has distinctive 
management rules throughout 
much of Italian Alps. These 
rules are site specific 
Landscapes as valued systems 
and resilience concept can help 
understanding the issues.   
Approach to systems analysis 
influenced by “world view”of 
analyser. Participative 
techniques influence weight 
given to local or expert opinion 
Natura 2000 descriptions of 
study site represent an expert 
view of the current vegetation 
state. 
SES as metaphor or model  Important to distinguish 
between descriptive and 
predictive thinking tool. 
Workshops found it difficult to 
quantify key resilience concepts 
of natural capital and 
complexity 
Trento group were concerned by 
boundary definitions of SES 
malga system of nature 
conservation value may provide 
a scaling system 
Resilience as valued attribute or 
value free description  
Definitions of resilience need to 
define “resilience of what”. 
Persistence of the stability of an 
adaptive cycle may be a valued 
objective. This might include 
the provision of specific 
ecosystem services by a 
specific SES 
Malga system historically a 
valued system of cheese 
production. 
A major component of its 
current landscape value derives 
from its Natura 2000 interest  
Transformation or Resilience 
(Transformation was considered as 
breakdown of an adaptive cycle 
and entry into a new adaptive 
cycle). 
Workshops groups discussed 
transformation as a governance 
issue. Who should decide the 
SES / system of management 
should be changed? 
Existing systems have long 
history and may be resistant to 
change. 
Co-adaptation of adaptive 
cycles as part of SES 
Concepts relevant to 
governance systems and  
indirect relationship with 
resilience but difficult to 
formulate practical models  
Trento group concerned by local 
understandings of cause and 
effect of interventions on 
ecosystems  
Resilience Analysis as an 
applied technique 
Concepts seen as relevant tools 
for understanding resource 
management especially in 
clarifying objectives that may 
require resilience to shocks. 
Modelling perceived as difficult 
because of disparity of types of 
information. 
Malga case-study offers social 
historic perspective of previous 
change and current ecological 
knowledge. 
Desirable to explore this within 




  2.3  Historical development of Social Ecological Systems in Ledro Valley 
  
Ledro Valley has a long history of communal management dating back to before the XVI° Century.  
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Collective  management  of  upland  and  alpine  pastures,  usually  occurring  above  and  below  the 
natural treeline, has developed a characteristic cultural landscape in the Alps. The  common alpine 
pasture grazing (malga) was historically summer grazing by sheep and goats but by the end of the 
XVIII° Century, under Austrian dominion, a switch to cow grazing had occurred. Since late 1960s 
this  self-contained  production  system  has  begun  to  fragment  with  abandonment  of  grazing,  by 
switching to beef production and/or by linking any remaining dairy production with valley farms 
and dairies. Today, several malga are abandoned or managed as one commercial activity within 
pluriactivity. In fact, the number of families involved in cattle management has abruptly decreased 
and there are only a few dependants on this activity. Diversification has included some rearing of 
goats, sheep and horses.  The extent of pasture available has not greatly decreased despite a slight 
increase of tree and scrub at high altitudes where grazing has recently decreased or been abandoned.   
In particular, the malga system itself could be regarded as a Social-Ecological System that over 
nearly 600 years has shown some resilience through the operation of locally based rules  (“Carte di 
regola”) that may well have contributed to the sustainability of the pasture. Shocks to the system 
included a breakdown of the system during First World War and a regeneration of the system post 
war through external investment in new buildings and a re-invigoration of the rules through expert 
agricultural advice. This is further complicated by socio-economic changes in which the grasslands 
were originally a fundamental part of the economy in which each family had an interest and hence 
carried out management informed by local knowledge. Now, our research has demonstrated three 
different types of malge with different socio-economic circumstances and areas which from a nature 
conservation perspective are under or over-grazed.  
 
Figure 2 - Shocks/dynamics related to malga grassland management 
 
These phenomona correspond to our Workshop based conclusions in Table 1 concerning cultural 
landscapes  and  raise  the  possibility  that  any  future  change  in  management  objective  might  be 
operated through a new establishment of some form of malga type governance. The governance  
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rules themselves might be seen as going through adaptive cycle phases of growth, conservation, 
breakdown (release) and regeneration (Gunderson & Holling, 2002).  
The population of Ledro Valley decreased from mid 1800s until the 1950s, mainly due to effect of 
wars and migration. However, the current overall population of the valley topped is now nearly 
5,000 inhabitants; the highest statistical record since XVIII° Century. Most of the population is 
employed in service sector (tourism) and manufacturing (wood transformation). 
However,  this  short  description  does  not  explore  in  detail  the  socio-economic  factors  and 
demographic changes that may have led to malga abandonment. To further interpret the linkage 
between social-economic change and malga grassland management, we summarize some of the 
most relevant factors using a diagram coupling time-line (with indication of the principal shocks) 
and dimensions as presented in Figure 2.  In the following section we consider further aspects of 
what may be key social drivers. 
 
 
2.4  Some key issues concerning community behaviour and resource management 
 
Our social-ecological interpretation entailed a focus on malga rules that affect both individuals and 
their communities. In particular, our interest in mechanisms of natural resource management has led 
us  to  community  investigation  through  open,  structured  and  semi-structured  interviews  of 
individuals.  
Ostrom (1998) sets out an hypothesis that for individuals, reputation, trust and reciprocity are the 
core behavioural factors that allow local communities to sustain and maintain resources. Cox et al. 
(2009) agree that trust among individuals is the key factor in explain why do small local groups 
achieve  compliance  to  normative  body  such  institutions,  and  effectively  maintain  ecological 
systems.  
With  respect  to  that,  Ostrom  (2009)  provides  a  bridging  methodology  between  explanatory 
descriptions  of  social-ecological  systems  and  the  pure  ecological  dimensions,  offering  a 
comprehensive set of variables that goes from the resource description to the attributes of social  
actors involved in the arena. In particular, she identifies the need for understanding the possible 
linkages by considering social, economic and political settings and how do they affect ecological 
performances (Ostrom & Ahn, 2001). A description of the variables involved has been given, and 
includes,  within  the  social  domain,  measures  like  history  of  use,  location, 
leadership/entrepreneurship, knowledge, mental models and norms in use within the community 




  2.5  Analysis of social data 
 
Our data collection in the Ledro valley has highlighted is that socialization has been changing its 
dynamics due to both external and internal shocks over the past centuries. These shocks included 
migration  processes  that  weakened  the  community  culture  and  disrupted  its  inner  code  of 
communication about transferring ecological knowledge of sustainable practice. Additionally, the 
community has had to face and cope with the external dynamic of industrialization driving change, 
that almost nullified incentives to keep records of ancient usages and local traditional jobs related to 
the maintenance of forests and grazing lands. Another factor has been that higher-level institutional 
interventions (mainly in the form of subsidies) has facilitated collapse of traditional knowledge.  
However, the Ledro valley farming community does not always seem to be aware of this ongoing 
process since they are sustained by a top-down institutional and arrangement and we  found little 
evidence  of  active  behaviour  to  foster  long-term  preservation  of  the  management  system.  We 
discovered  that  the  prevalent  behaviours  recognized  within  the  group  of  farmers  about  mutual 
attitudes is based on selfish and merely formal mechanisms, all inherent with the administrative  
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obligations coming from the affiliation to the local farming organization. Indeed, we found that few 
members  of  the  community  recognize  the  other  farmers  as  being  the  worthy  recipients  and 
beneficiaries  of  important  issues  pertaining  an  ethical  code,  on  which  they  recognise  a  mutual 
relationship, involving respect, listening, dialogue and solidarity. Nevertheless, some groupings did 
share a strong mutualistic sharing ethic. Thus, some form of solidarity could be related to the whole 
group, cemented by the affiliation  of a shared social position and to a sense of common identity 
coming from the farming culture, but not integrated in the requirements and duties related to the 
management of the commons. This has led to a loss of the basis of support for local knowledge and 
eroded the historical heritage of practices which have sustained both social and ecological spheres 
for centuries.  
  
 
   3.  A Panarchy inspired understanding of malga grassland dynamics 
 
The dynamics in alpine/subalpine pasture are related to the natural succession of vegetation, i.e. the 
natural evolution from open grasslands to shrubs and finally to woods (and again to grasslands if 
some disturbance occurs, such as fire, or simply aging of woods). This succession is constrained by 
grazing  animals  which  may  maintain  the  open  grassland,  and  by  edaphic  conditions, 
geomorphologic contexts (e.g. slopes, terrain stability) and climate variables (such us shadow and 
temperature/humidity regimes, snow cover period). In observing this pattern and sequences in our 
study area, we have attempted to relate them to the four phases of the adaptive cycle as described by 
Gunderson and Holling  (op.cit.), exploring its applicability to the malga system as  a means of 
informing  management  mechanisms.  These  authors  besides  the  r  growth  phase  and  the  K 
conservation phase normally recognised as natural succession propose two further phases. The K 
phase can be followed by an organisational breakdown or release phase (the  phase), in which the 
connection between capital assets is broken down) and a reorganisation phase ( phase) which may 
lead back to the growth phase for a repeat cycle or result in a transformation into a new system. In 
the Resilience literature this four phase adaptive cycle is generally  accepted as a concept that has 
universal application for both social and ecological systems. Interactions between different adaptive 
cycles are described as panarchy. 
 
 
3.1  Dynamics and adaptive cycles within the malga cultural landscape 
 
Malga grasslands, occurring below and close to the natural tree line, are maintained relatively stable 
through human interventions; whilst the lower level woodlands show slower dynamics, of diffusion, 
growth, renovation, involving decades or centuries dependent on the species. However, high alpine 
grasslands may be dominated by short period disturbances, such as snow cover and temperature 
regime, may be mediated by erosion. In this environment, the dynamics of the grassland and its 
surroundings can be conceptually considered as represented in Figure 3. This captures the four 
phases of the adaptive cycle and the different speeds of cycle. However, this should be interpreted 
with caution because the scaling is conceptual only and the illustrated system behaviour could vary 
differently with different species used to measure connectedness or natural capital. For example, 
most plant species in the true Alpine zone are long-lived (Korner, 1999). Nevertheless, the model 
draws attention to the importance of considering the differential dynamics of different components 
of the vegetation; and interaction between cycles highlights that interactions may have different 
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3.2 Variables and drivers within the adaptive cycle 
 
In an attempt to discern different drivers and to further interpret adaptive cycles in a way that can be 
scaled against natural capital we recognised that any measures would be affected by choice of users’ 
objectives.  For  Ledro  case  study,  we  interpreted  the  “Capital”  as  two  ecosystem  services: 
biodiversity and agricultural productivity.  In  gathering data on agricultural assets we based our 
judgements upon interviews with pasture keepers, managers and other stakeholders. Observations 
of grassland plots helped us to distinguish vegetation differences under diverse grazing practices. 
For both considered ecosystem services we identified measures and drivers likely related to each 
one of the four adaptive cycle phases (Table 2). 
However,  this  Table  draws  attention  to  variables  that  possibly  can  be  considered  as  separate 
adaptive cycles operating at different scales. Soane et al. (op.cit.) have also presented the above 
evidence in a way that considers the measures of capital at homogenous vegetation stand unit, the 
field sub-unit of management, malga management unit and the scale of landscape habitat mosaics. 
In applying any model based on these scales it is clear that the interaction between the social and 
ecological  domains  will  involve  different  stakeholders.  Thus,  as  noted  earlier  we  agree  with 
Tuvendal  (2011)  that  it  would  be  helpful  to  use  the  scaling  of  the  beneficiaries  of  ecosystem 
services to identify the stakeholders who should be involved in resolving issues of governance and 
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  3.3  Natura 2000 habitats interpreted through adaptive cycle/ecological model 
 
Our approach has been to consider whether it is possible to produce a diagram as shown in Figure 3 
in which the scaling of natural capital can be provided by conservation measurables. We have used 
the classification of Natura 2000 habitats as set out in the Interpretation Manual of European Union 
Habitats, Council of Europe DG Environment (2007) and treat the advice on evaluation of these 
habitats as a potential scaling system. This raises the question as to whether it is valid to treat such 
habitats as ecosystems that might behave in an adaptive cycle manner. However, for our selected 
tree-line vicinity vegetation types we have found it possible to compile tables that could use Natura 
2000 evaluations as natural capital proxies at different stages of the adaptive cycle consistent with 
the methodology we outline above. Applying a panarchy interpretation to these different Natura 
2000 vegetation habitat types, does help highlight the dynamic relationship of the valued malga 
types with transitional habitats of other Natura types that may be at different stage of an adaptive 
cycle. Table 3 focuses on the transition from a stable high value phase to decreasing value phase 
and highlights likely crisis factors and possible measures to prolong the high value phase. Note, that 
the Table illustrates only conservation-release phase interactions. Other interactions are an inherent 
part of panarchy relationships and serve to generate ecological hypotheses that can be tested by 
field observations. 
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Numbers cited above correspond the naming codes of Natura 2000 vegetation types described in the Interpretation Manual of 
European Union Habitats, Council of Europe DG Environment (2008) 
 
For application of such models to real systems, care would be needed in defining boundaries of 
ecosystem unit. Nevertheless, since resource managers often use ecosystems more as a metaphor to 
generate  management  hypotheses  we  consider  the  Natura  2000  units  we  studied  to  be  a  valid 
approach for formulating hypotheses. From a practical applied perspective, it is helpful to consider 
the  effect  of  management  regimes  on  the  resilience  of  desired  components  of  Natura  2000 
vegetation.  To  set  an  objective  of  achieving  the  stability  of  a  dynamic  system  as  opposed  to 
prioritising achievement of a maximum score may be a better approach to sustainability 
 
 
3.4   Integrating ecological and socio-economic perspectives 
 
We have found it helpful to consider the Regime shift Cascading effects model of resilience within 
different domains as presented by Kinzig et al. (2006). We recognize that panarchy interactions may 
occur in the malga system. In the patch scale ecological adaptive cycles a system flip, from high 
conservation status to low conservation status may precipitate the crossing of a threshold at an 
agricultural  management  scale.  This  would  be  likely  to  reduce  any  cultural  recognition  of  the 
importance of the Natura 2000 interest (possibly at a landscape scale) and this could lessen the 
probability of a conservation support mechanism being offered to farmers. However, an alternative 
driver could be a higher consideration of conservation values by farmers, pasture managers and the 
local community at a landscape scale and higher scale. This might correspond to an informed user  
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led  sustainability  solution  in  a  manner  suggested  by  Ostrom  (2009)  that  we  discuss  below. 
However, the issue of governance scales raises the problem of a variable number of stakeholders 
who collectively may set different management objectives. It may be helpful to explore this in 
“what  if”  scenarios  that  view  the  interaction  of  different  scales  and  objectives  of  management 
interventions at different ecological scales. Thus scenario development that considers the dynamics  
of different adaptive cycles in different interacting socio-economic and/or ecological domains is a 
helpful one that explores the true complexity of social-ecological systems. . 
This might involve shared efforts for maintenance of open pastures and effective grazing practices 
to preserve grassland biodiversity (at stand and patch scales). Thus the consideration of different 
adaptive cycles in different interacting socio-economic and/or ecological domains is a helpful one 
for scenario development.  
 
 
4.   Discussion and Conclusions 
 
The cultural landscape of malga grassland has resulted from a long history of use and maintenance 
by local communities. The conservation of the malga system strongly depends on the maintenance 
of farming systems, then on its profitability, and a sensitive equilibrium among ecological processes 
and social domain factors as in other European alpine areas (Netting, 1981). Today this landscape 
involves new values (ecosystem services) such as the biodiversity conservation interest, recognized 
by  European  Directives,  and  that  provides  resources  at  lower  governance  levels  through  agri-
environmental schemes. A comprehensive approach to the conservation of these sites, including 
ecological aspects such as regulation of grazing intensity in terms of the number of cattle, grazing 
timing, spatial distribution, as well social and  management  aspects from requirements of  cattle 
keepers (e.g. infrastructure for the cattle, readily accessible pastures, economical profitability) to 
community effort to maintenance of valuable hay/grass species. The complexity of this multiple 
layered system needs of uniting paradigm to better understand and disentangle the  processes and 
driving factors. 
We have considered Resilience theory as possibly offering such a paradigm. The idea of considering 
malga as a Social Ecological System is immediately attractive because it specifically addresses 
human  and  ecological  behaviour  and  it  suggests  a  methodology  of  characterising  social  and 
ecological  behaviour  as  adaptive  cycles  of  capital  and  complexity.  However,  from  the  social 
dynamic point of view  it appears possible to address most if not all of the key issues without 
necessarily invoking Resilience theory except by recognising that key interactions may be described 
in social-ecological system terms. However, in consideration of our study site issues, we have found 
Ostrom to offer a way of looking at social ecological systems that re-enforces the necessity in any 
form of community resource management to consider the interaction between social and ecological 
rules.  
She identifies the need “to dissect and harness complexity, rather than eliminate it” (from social-
ecological systems) and proposes a framework that allows the combination of research data from 
sources that may use different terminology and concepts to describe subsystem variables that affect 
sustainability of a system of resource users and the  resource system. Her framework recognises the 
interactions between the resource system, the resource units, the users and the governance system. 
These all interact with each other and with the outcomes of interaction and interact with their social, 
political and ecological settings. Variables within this framework  may derive from a number of 
disciplines but all can be investigated to describe the social ecological system of which they are 
part. Within this system compliance to the rules can be used as a way of measuring trust as a form 
of social capital; this may need to be substantial when a local community is required to sustainably 
manage  ecological  function.  Ostrom’s  method  of  analysis  makes  it  possible  to  identify 
circumstances in which self-organisation of resource managers might produce sustainable resource 
use and offers an alternative to top-down governance interventions. At a time when new objectives 
may be being set by European levels of governance there is a need to recognise this local dimension  
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of traditional managers and find a way of integrating local knowledge with the achievement of 
European objectives. 
We also found it difficult in the social dimension to scale the capital and complexity axes of the 
adaptive cycle. Nevertheless, the concepts of characterising different scales of socio-economic and 
ecological behaviour as such cycles did help focus our ideas on interaction between scales and 
threshold values of valued measurable attributes and would be helpful in generating scenarios of the 
effect of changing key variables. Scenarios using the domain approach offered by Kinzig (op.cit.) 
would also be helpful. 
By contrast with the difficulties encountered in describing the social dimension, we did conclude 
that we could find methods of at least partially scaling the axis for natural capital. We found that 
objectives that may be set for aspects of natural capital may be scaled by parameters that can be 
used  as proxies for natural capital and that appear to demonstrate adaptive cycle behaviour. The 
formulation  of  nature  conservation  quality  attributes  as  components  of  cycles  interacting  in  a 
panarchy  offers  a  novel  insight  into  an  understanding  of  the  relationship  between  vegetation 
dynamics  and  conservation  evaluation.  Additionally,  it  offers  the  possibility  of  a  better 
understanding of mosaics of "competing" stand types of nature conservation value by treating the 
competition  as  panarchy  interactions  that  can  be  explored  to  produce  a  desired  natural  capital 
outcome. 
However,  we  recognise  this  is  a  qualitative  model  in  that  the  scale  of  the  adaptive  cycles  is 
determined  both  by  the  natural  ecological  dynamics  of  the  specific  vegetation  types  and  their 
component species, and also by the scale at which a conservation evaluation is undertaken. 
Conservationists are increasingly recognising the need for resilience in valued Natura 2000 habitats 
but this does not seem to have recognised Resilience theory as offering a methodology to achieve 
this objective. We have explored the possibilities for describing both governance arrangements and 
ecological  behaviour  in  terms  of  social  ecological  systems  and  interacting  adaptive  cycles  that 
correspond to the panarchy concept. We conclude that an investigation of Natura 2000 habitats in a 
way that explores resilience theory including adaptive cycles and panarchy is a useful new method 
of taking account of ecological, economic and social interactions. We feel that this methodology is 
well suited to identification of  socio-economic and ecological thresholds because the formulation 
of hypotheses that characterise phase changes in a cycle may also identify thresholds between them. 
Identifying whether particular thresholds need to be reached or avoided is often needed in order to 
achieve the ecological objectives of biodiversity and landscape conservation.  
Additionally,  recognition  that  conservation  and  landscape  objectives  need  to  recognize  social-
ecological systems, not just ecological systems, is an important context to decisions. The authors 
presented information concerning their study to a public meeting at their study site in Val di Ledro. 
This provided us with some positive feed-back from local stakeholders. One said “the land is part 
of the people and the people of the land”. We hope that our study will allow policy makers to take 
account of that sentiment. 
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